INTRODUCTION Foot pain is a common problem, especially in women, and studies have shown that it is related to footwear. This study was conducted to establish the prevalence of nontraumatic foot pain and its contributing factors in young working Malaysian women in an urban setting.
I NTRO D U C TIO N
Foot pain is very common and a large majority of individuals would have experienced it in his or her lifetime. It has been reported that approximately one in three people aged over 65 years have foot pain. (1, 2) However, the prevalence of foot pain in the younger population is less clear. A study by Spahn et al on 2,368 adolescents (average age 14.5 years) found the prevalence of foot pain to be only 14.0%. (3) In a 2003 survey, the American Podiatric Medical Association ascertained that 62% of American women regularly wear footwear with heels over two inches in height, which are considered high-heeled. (4) Most of the literature related to footwear and foot health is based on either Western societies or developed countries. To the best of our knowledge, despite obvious differences between Western and Asian countries with regard to social, cultural and ethnic compositions, as well as shoewearing habits, there is a lack of available infomation on footwear and foot health for Asian populations. Therefore, the objective of this study was to address this lack, as well as determine the prevalence of nontraumatic foot pain and its contributing factors in young working women aged between 21 and 40 years in an urban Asian setting. The difference between comfort and pain scores was tested using independent sample t-tests. The present study was approved by the institutional ethics committee.
M E TH O DS

RESUlTS
A total of 400 urban working women were recruited for the study. The mean age of the women was 29.4 ± 5.2 years.
The study group comprised 208 (52.0%) Malays, 119 (29.8%)
Chinese, 67 (16.8%) Indians and 6 (1.5%) women of other ethnicities ( Table I ). The majority of the participants had received either a tertiary (52.8%) or secondary (45.8%) education, and most were employed in white-collar occupations. More than 60% of the women were professionals, or working as administrative or supportive staff.
Most (n = 260, 65.0%) of the participants in the present study had BMI within the optimal range, while 54 (13.5%) were classified as overweight and 24 (6.0%) were considered obese.
When categorised according to the various age groups, we found no significant difference in the prevalence of recurrent nontraumatic foot pain among the women (p = 1.000). There was also no significant difference in its prevalence when the participants were subclassified according to BMI (p = 0.985) (Table I) (Table II) . Footwear worn to work was worn for a significantly longer duration each day (7.36 hrs) than footwear for leisure activities (3.01 hrs). Among the participants with foot pain, 137 (68.5%) felt that the foot pain was caused by the footwear they wore to work (p < 0.001; OR 4.850) ( Table III) . The remaining women were of the opinion that their foot pain was caused by reasons not associated with the footwear used (n = 44, 22.0%) or were unsure of its cause (n = 19, 9.5%).
In our study group (n = 400), high-heeled shoes (n = 213, 53.3%) were the most popular footwear worn to work, Chinese, 13.2% Indian, 2.7% other). (6) In spite of differences in the social, cultural and footwear practices of people from different races, there was no statistically significant difference among participants of the three main ethnicities in our study with regard to the prevalence of foot pain (p = 0.093).
D I SCU S S IO N
The American Orthopaedic Foot and Ankle Society shoe survey by Frey et al, (7) which gathered information on 356 women aged between 20 and 60 years, reported that about 80% of women had substantial foot pain while wearing shoes. In contrast, only 50.0% (200/400) of urban young working women in our study had recurrent nontraumatic foot pain. However, it is possible that the younger age of the participants in our study might have contributed to the lower number of women who reported foot pain, as it has been
shown that the prevalence of foot pain increases with age. (8) Nevertheless, notwithstanding the relatively young age of our cohort, the difference in the prevalence of foot pain among participants from the various age groups was not significant in our study (p = 1.000).
Hill et al reported that obesity, based on BMI, was associated with an increasing prevalence of foot pain. (8) Similarly, Frey and Zamora found that in general, being overweight or obese significantly increased the chances of having tendonitis of the foot and ankle. (9) The association between foot pain and obesity can partly be explained by the significant increase in force under the foot when walking for obese individuals. (10) A case-control study by Irving et al found that individuals with chronic heel pain were 2.9 times more likely to be obese. (11) In our study, 54 (13.5%) participants were classified as overweight and 24 (6.0%) were considered obese. However, our study showed no statistically significant difference in the prevalence of foot pain between participants who were overweight or obese and those with normal BMI (p = 0.985).
Even though recurrent nontraumatic foot pain affected up to 50% of the participants we surveyed, its impact was relatively low as the frequency of pain on a weekly basis was generally not high for most of the affected patients -66.5% of the women had pain for two or less days per week. Further supporting this finding, only 11.5% of participants in our study sought formal medical attention for the pain, and only 6.0% of the 200 participants required medical leave due to foot pain in the past one year. We found the rate of disabling foot pain to be relatively low in our study when compared to the study by Garrow et al, which reported that 36% of their population with disabling foot pain received professional foot treatment in the six months prior to their survey. (12) However, unlike the present study, patients with recent foot injury were included in the study by Garrow et al.
Just as there are many causes of foot pain, the area of involvement is also known to vary. The most common site of foot pain in our study was the heel (for 49.0% of affected women) followed by the ball of foot/metatarsal heads (25.0%).
This finding is contrary to other studies conducted on Western populations, which reported pain predominantly in the forefoot area. (7, 12) This difference in findings may be attributed to differences in the cultural practices of Western and Asian populations. In most Asian countries, wearing shoes at home is a practice that is not only uncommon but also considered impolite. It is normal for most Asian women to walk on hard Plantar fasciitis is thought to affect 10% of the general population and is considered the most common cause of heel pain. (13, 14) However, forefoot pain involving the toes and ball of foot (along the metatarsal heads) has a well-established association with ill-fitting footwear, especially in women wearing high-heeled shoes. (15) (16) (17) Poorly fitted shoes have been identified as the principal cause of common foot disorders in women, (7, 18) although interestingly, the prevalence of foot problems is comparatively low in populations that do not wear shoes. (19, 20) Apart from giving rise to short-term problems such as recurrent foot pain, long-term morbidities such as progressive forefoot deformities and accelerated degenerative disorders have been attributed to ill-fitting footwear. Snow et al reported that women wearing shoes with elevated heels had a markedly increased pressure beneath the forefoot as compared to women not wearing shoes. (21) High-heeled shoes have also been shown to shift the forefoot forward into the toe box, causing crowding of the toes and tightness of the heel cords. (18, 22) However, due to reasons such as societal pressure, dress codes and fashion trends, many women continue to prefer wearing high-heeled shoes that are narrower than their feet.
Footwear worn during work hours is likely to contribute more towards foot pain in young working women in an urban setting, as these are worn for a mean duration of more than seven hours a day. Accordingly, many (68.5%) women in our study attributed their foot pain to footwear, with a significant proportion of patients (42.3%) even having to remove footwear at work due to discomfort. Generally, we found that women wearing high-heeled shoes to work had a significantly higher association with foot pain than those wearing other types of footwear (p = 0.027; OR 1.591). Our results also indicated that a much higher proportion of participants in our study (53.3%) wore high-heeled shoes to work than American women (37%). (7) A probable reason for this finding could be the higher proportion of professionals and white-collar workers among the women recruited for our study, a cohort for whom elements such as presentable image and formal office wear are of greater importance.
The present study was not without limitations. We were unable to investigate the underlying pathology of foot pain, as physical examinations of the foot other than gross inspection
were not performed. Similarly, characteristics of the footwear worn by the participants, such as the shape of the toe box and its dimensions in relation to the width of the forefoot, were also not studied because most participants are likely to have more than one pair of shoes and any conclusions drawn from data analysis based on the pair of shoes worn to our centre would have been incomplete and misleading.
To summarise, the prevalence of recurrent nontraumatic foot pain in young Asian working women in our urban setting was around 50%, with over half of the episodes involving high-heeled shoes. A high proportion of women (68.5%) in our study attributed foot pain to their footwear and slightly more than half of the cohort (53.3%) wore high-heeled shoes to work. Our results underscore the importance of concerted efforts toward making women more aware of the adverse effects of wearing ill-fitting footwear such as high-heeled shoes that are too narrow. Increased awareness in women on
proper footwear may help to modify selection patterns for shoes worn, especially those worn during work hours, thus reducing the occurrence of various foot problems associated with highheeled shoes, including recurrent foot pain.
